Inactivation of the human placental serotonin transporter by tyrosyl group-specific reagents.
Treatment of human placental brush-border membrane vesicles with tyrosyl group-specific reagents, N-acetylimidazole, 7-chloro-4-nitrobenzo-2-oxa-1,3,-diazole and tetranitromethane, inhibited NaCl gradient-driven serotonin uptake in these vesicles without affecting vesicle integrity. The concentrations of these reagents causing 50% inhibition of serotonin uptake were 3.75 mM, 10 microM and 5 microM, respectively. The inhibition of N-acetylimidazole was reversible with hydroxylamine and the inhibition by 7-chloro-4-nitrobenzo-2-oxa-1,3-diazole was reversible with 2-mercaptoethanol. Kinetic analysis of serotonin uptake in control and in N-acetylimidazole-treated membrane vesicles revealed that the treatment decreased the maximal velocity of the transport system with virtually no effect on the affinity of the transporter for serotonin. Similarly, the treatment did not change the affinity of the transporter for Na+. Even though serotonin uptake was reduced in treated vesicles compared with control vesicles at all concentrations of Na+, in both cases the dependence of the uptake rate on Na+ concentration was hyperbolic, indicating the involvement of one Na+ per transport of one serotonin molecule. The serotonin transporter could be protected from the N-acetylimidazole-induced inhibition by Na+. It is concluded that tyrosyl residues are essential for optimal transport function of the human placental serotonin transporter and that these critical tyrosyl residues are located at or near the Na+-binding site.